0 




ir[fO®[?oo]®[o)Oa©l@ r 



•K@@®IBDODD©llD^©QB®DD@ 



General 

Recommendations 



IS 



Dry 



Additfrctt 



Use ol BegriRd! 



Health & Safely at Work 



Disposal 



Processing 
Injection Moulding 



Mould Design 



Shrinkage 



laser e& 



Spe-esnl Pfffteosstrtg Mdthdds 



Tr^ybfu S!^o©iiPiH Guidelines 



Extrusion 



Machine De 


-sign 


il 





Process jftg PpicanlfcSfcrs 



Die Dtoi§iI 



Cetifrfig and Calibratim 



Special Processing MgihtMto 



Trouble Shoatmg GsyrtfeHn»3 



Finishing Procedures 



Welding 



Bondins 



Surface Finishing) 



Machining 



Quality 
Management 



Mach'inmg Parameters 



Mil lung 



Cuttfna 



Grinding 



punching 



Index of Key Terms 



uci id ci i ncvwi i ii 1 101 iviaiiui 10 



Sigihitjijf 




eta&toi&n (ha pnjt&es ed tnada mark 
til 0u* Wii<tiio0tesiic potyvethang 
dasttyfiens (TPU). Thas^ mortals 
are y s$d fer in|&citen moulding* 

0*1jfU$r$fl &fld WOW fiKHtfd&l§~ 

TNiCoilowing meo^mefiNtolJsw 
should cftsfitwdi in the traces** 
ir>g of es&stell&n masedais- 

Eldstottaftg^ades are suppled uncol* 
wmd* to {teed, cylindrical or lent*)- 
Shaped form, Ths mai&ftaffs ate 
ftygroseopte La. «J*y ElsstQlton, when 
exposed io the aimospheffc will 
m$dfy absorb molsium, Potyrtftof* 
based Bwwilm gndos sbsoit* 
mg^e rapidly moistim $han passes** 
bas^d grades, 

Figures I tfftd 2 Shdw th& ffitoOl 
ffiDteluna abwfplten, 

at room. ietnpe«itufe, thefetae 

In order to prevent oondeimasion, 
ms*ef y slof45d ^ cool oondiliens 
Should tebrOt#j9Nl id itt&rn tempm- 
tuf« batara opoiwg tfee emialmr. 

Container* should b* i^hily closed 
a to? yse. The granulate snookJ bs 
exposed io the swroundireg afr only 
for as kir>g as atoscJulttyessoniial. it 

is flhttefora Important im com #m 

tesd hopper of the processing; 

roacHm. Dryfrig is j^ce^mended if 
the container has 'been, opined 
swot] timn. 



Moisture absorption 

f^tyeator-TTWJ 

HardnessSOSHors Shorn D 




Rgu 1 wcm% m. **** 



Motetuft absorption 
Polyether-TPU 

Hardn*** SO ShoroA-W Shore© 
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Drying 



Bmmm meSsliifDceflicwit m fh£ 
rgiwutata can fead I© piocsssing 
problems ami ici a rechiciion in the 
Quality el the IIpmWkI pflfl, 

Fqaiising at tha plasiieesd cnat&tfal 
w ahs iormatlefl of g&s feute btas *n the 
moll are Indications thai liranwWui* 
contort 6$ i9«cessfVB!y Wgft. 
ail&ns in mitpul during oMrusion 
^^©esscng cue bn *na*ty wsss 
^slfitHJtabie Eo h$uJfdfcnl pre* 
drying. 

In <pnder laensuffl optima! wrfatm* 
aneo- p*opert*os «n the I Malm) 
Elasfcttara p@rts. It fimmry thjrt 
8h? material isdrisd before jpJOCUS- 
Wittr contort! o< the sronutoto 
should not **eoed 0.02%.. 



Oerweni-iaftai tirciftfbity'air m*ms* 
vacsiusn dr>»fr>g eiablnets and 
dsatouirtWffitoi air dryajs aj$ suitable 
lor ihfcs purpose.-, ftf rceommenddd 
dryyrtg pa*snfcet0rs $m lafata 1 . 

When ysinf ^reu lotlng-air wan, \M 
t&/m ol gmraiWe should not e*cesd 
4 cm 4fi fi(^hi , With dtehi^lflrBod air 
dryers* the total waSabto capacity 
may bp ulate^^i^ci^pTgi, the 
gj^nulatei Should 5o iHOTDfKataly 
stas^^ lrfc dry containers which can be 
securely |i&^ptf. 

When colour msstorbfttcfees and 
additive* are used, cere must be 
taton to *** thai thoy or* also 

drted* ThgfBtere «t & belter to 
pra-mix withths giamddle bete^i GNe 
drying process toaftQStQ &urs thai the 
wtole pmtoci is dried, 



Prying roesmmflitdfiidfts _J 


Eiastoltanh3f*iess 


OiycRgitiRte 


Cireylating-air j Ctefcum^K&t sir 


SteofeATAto-dO 


2Ho3!murs 


iooi&uo'c 1 


| aoto mc 


haf<ter1hanS*ffirC»AeO 


2io3he^re 
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CotoufiiniF 



.AllflxstfiSS in mjr Basilars ra^ge cot 

0*1 TRJ art? most suiiabte Icsr Ihta 
purpose The normal feel ct add 4£or* 

ever. Efiistotoi piracies c&fTU£niftg 
pnHfltfudtf assiiifcos, o# Items 
rirtafl*ift| types, may retire a 
toatfing to achkva Ifta full depth of 



ThgEfr is a risk that fftcm-EaSfccG&n* 
fe^S^cS ral^ur rnMMf bairns wnH 
PfQw Jncompasibto wifi Ba&teSaa 

a task $f stofeurfrig ss^imgiii,, as 
m mot curtae© 1mioh pesstblo 
tess @f qun% may rtasyfi, 



vattogs ushJ&vgi mn be used 6@ 
frihsmsp She proporli^s oFEtestattari 
rctatariSlSi, foltewwg g&MMj& 
supplied as f testtften masle*- 
fragile?- am av^lla&Je: 



Release aige^is 



Dcpoftdiftij cn fimsrt&d parts quality 
requ'lfamentB, to 30% of mfpind 
can be fecyided with virgin mataridt 
The rnatGn&i type airtS hand- 
iffcocKt ©8 Ifin rogf inS shauitf be -taten- 
Hixal to Jital <rf varcpi BMteCan amJ 
m& tao of eorvtcmniatlsno. 

tg&ggly, r^ri^cl slraia b© 
dried fifld fluked wirteyl Inter* 



Maters whfch Ihea fc&eert eanttan- 
lasted ©r^gredstf Is mimn®&& fm 

te&d to a yetfu6ferif in Ifio^pyolily oJ 
flffcshB3l pott. Certain twiluy 



uenertii nf»uommenumiuns 



MmjHed EtetoEw parts tm\im 
m^mmi vmki* ssoragp at tmm taiR* 

propertfcn To mhm& trp1«al tufts- 

timMtiiftB ©f tfto frritjfo&d parts to 
noeesaw TWs heal iratnttrrt ten 

HO»- g siwwi tfl&fiSl irarues tor 
cured vs tincwed EEsfl^f^n {pacfes. 



Effect of curing on Ela alalia n properties 
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Du^r?9 anneallfg angles wisft Cb» 

sspred In such a v**a?y tor tfelcrnta* 
iteii Is Maided* 

6xt py?f©d parts &m mmnm m\y m 



Annealing: 



He-akth & Safety at Work 



Depending Qft (he gfarifc i*£&d. 
Batt&lan can ba procossod and 
rn@cNn©d over« wide range oM wv 
pe nature , 

As with ei nBtumprayfiitiBiio 

te possftid fitovs certain tempera- 
tures , Tho tmc towofnpos^c** wM 
tfepsnd onlhe tempsritwg applied 
arid fhtt grad&Ai material us&d* 



Basically, onset of decomposition 
car* be aspralad from ssifHpscaturss 
of around 230*C upwefds;, Where 
glasComer me&* emerge tp |h© eir, 
the** is a posstetrrty that iha vapour* 

affect the wortytacfe. 

For tute iwMn,. an «<i§clfea dxtrac- 
Won system, especially In i^imsll 
oiri&fc 20fi&, Is i^ommfi^cfecL 



i 



and pmswl na haza** to th$ environ- 
mmh Wasto can th©r«to#@ b# dis- 
posed at public wastedbposal sites 
dr rnfus^ Inciraaraton plants, Th© 
oiteW'raflutatiom on wasadtepBtefl 
steouW be observoti.. 



Fort urt^ef lerformatl wawoursateiy 
daia sheets. 



rruuERfsiny 

Injection Moulding 



Sorew Injsslfen moulding machine 
with singMligtaati, fazm® screws 

^iiiioJ&r^ tor tti^ processing ©I 
f lastottwu QmwiQ the highshsar 
sires^ short eomprBSSldn^n© 
S6^vs am no! SfUltefite, 

The iWng design Haa 



tfiCOfpas^d* Sloth fr£& flaw and 
automat shut oit nosaf&s am 
suitable, piibQpgh can? should toe 
takan loen^rBSrnMthiflowthrmjgfli 
ttue no£xfo drains Dead spots; 
whefs fie mett couW eccuniiJl£i& 
and beecme ^ha^ed #hPnuW bs 



The compression ralto shcdd b£ 
armmd 1:2 Bind should not o^0@d 
1 sS* The sw^mgn^edf^lit deplte 
are sJldwfl Ifm FljJ, 5. 



Sercrw coiffl0£iraUOFi (digram rnallc viaw) 
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RolatrM: acww cfemater ~ -flight dapth (feeding sane) 
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S£rew dlametBrfsimmj 



Fig, 5 



To nmum tratibto-fatt prae&ssfcig 
and consfelenliy Mgfh waiHy 
moukted pans, jjrecfea-and oaratofl! 
tampsralura consro* ta iln& infoctfcMi 

The temp^mm ^mm^ma^ by 
iwghly 10 10 20*C from the <8©di«g 
swe to the jrtef&rtng sone, Motels 
temperate should bi* adjusted to 
suit tte matt t*mpftfaiiiNS; 

Table a sherds thfc reeoffi^nded 
tmm twtipm&iutm iw various 
mng©« cl harness: 

it Is ^c^fr^rtdod So mossu^ rogli 
ternparsitoB and -Id adftisf machine 



igtmperatuie cmtrotera accorcfcngty 
(&e@ tat?!® 4] , 

As Elmuoilfin melts sna- shear- 
ssmsBve. a&&©saiw screw speed 
can cause ir$c£u£8ti product 
Ofoporties. 

RQl § shqwS h3C&mii>$firi6d SCtew 

spsfidsm rtteitofttoscww diameter, 

Whers cycles mm kmtmpmi tor 
fengisr periods* tho nurinrKil f^maln. 
1*19 h tfw cylinder wai beoow over- 

to purge oufc the cylfntfe* before 



RecotnwefldetJ barrel temperature* to *C 


Shore haidnssa 


Heating *0(te temperature 




6GA-80A 


If 0-210 






tSO-220 


210-226 


98 A- 74 D 


210-230 


220-24(5 


Tafalto3 



Recommended melt temperatures In °C 



Ei&stQllBn hardness 8&5&Of© A ie 60 Shori A 
EtoSiOllaft hardrtet* Shdra A to 95 Shorn A 
EJaatotlftr* Hardness Sboto A to W S w O 



I SO So 205 
205 60 220 
2*5 to 235 



Relatione maa. screw speed ~ screw diameter 




Sew* dia«»l6< f^nm| 
Rg.B 



Cav3ty pressure pott em during processing 
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p% mpctmpt^m^m itiO-itiGO bar 

mck pressure 5- 20 bar 
Injection Spv&d: 

as tow as possible, d&p&ndenj on 
9^.tifig v wph thickness and flow 



TiffiB & 



Fig. 7 



« ©spsoatiy imporfani toritaa 
prq^sini of easlfilUm (so© Rg. ?jr 

Injection Pressure and Holdnng 

These teciors InftydgTOS dimensional 
stability and aase of dernouldinfl of 
tt*8 finished part a. If holding piesstirc 
is too lr>.v ( slr& marks may occur, 
ft inaction w&fium It loo Wgfc r ih$n 
ctemoutdln^ 34 rt*d«a difficult 

Beck Prewar©* 

This eifecse the homoganisaliori of 
ike mm. H stio^to nsi teset locrtiigli* 
owing to IN 4tw getfttMty pi ft* 
material, 



inject im Sf>©$3 

The Correct .if^aetifift Speed Is 
dependent on gating, vagii section 
WcLflWt It should tos kept as taw as 

possibta* 

A eypifcfll cycle s&qijanca T©r 
EDasioiian is iflusliatod mcto* 
gmmmalie tarro M Rj, 7 

Th& syefe time depends o« oryrtaiil* 

saSion -behaviour and damoy kjlr>g 

etora(^aii«. DomouldlnB rim& Is 
^leroinad primarily by motM 
tempmitem, waH section and hairi- 
ng of iht^afMiaf, 

Rjg. B shdw&cytf 9 tirrtd in re&tififl 10 
wail ihlckrum. tar fnades of different 
Stwe iwdness,- 



Cycle tfmo In rcfiiHon 1o wall tHiefcn&ss 

200^ 
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140 

S 120 

a 500 

E 

P 80 
60-! 
40- 
20- 
0 




SO Shore A 

85 Shore A 
&4 Store 0 



4 & 8 
WttllthidfinesglrrHn] 
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Injection Moulding 



Mould Oeslen 



Mal^rtal* m Mould CwstructfSwi 
Mtf tttSite commonly u$ad for iodte, 
Lfc* steel cf sisal alloys, are &uUetaia 
lor Sastsian mouldings, Moulds 
made (com non-ferrous metals, 
mainly aluminium, ai« also working 
uecBSSftiHyi tna&a eoBt-oHBClhw 
moulds are often used In footwear 
mianu$a<#ura, 

Thd-ltniiKiMin «pftio tfjamat&r should 
not eweed Ihs me«|rnym wafl tMcfc- 
ness of the moulding. The dlamatar 
of LNs apweiccwD should etadjysiac! 
to tfie nosula and exosfcd the ra^atf© 
diameter tiy 0,5 mm, Hna ©at** sftotiitf 
b$ locited In Ibo sr&s of maaMiym 
wall I hie^ness. 

Sprue cones ■§ hooW &e as §£*o*t m 
possible and with a mlnonum a*>gl& 
of &\ A spry© -pallor Is advisaMe for 
easier demoulding. 

Rtiimer* 

The n^t properties of ElfrStoffian 

stf&d Imiiaodlahaff^ gad 10 
enable the maximum prossufe 
iranstar to mzam mouW filto|* 

For Bastolian, she btm llovv charao 
l&fislles are fished by wins a 
ofteiater runnor cross socttart. 

if hot iwiiiors are used praferotrty 
external heated systems shcu*a be 

seiMft-AEL M&maA hsz\m systems 
am to suitabta, 

Mufltl-cawty ioais nenid a basaneetf 
nunnor system* 



Rurvn^r cystoma 




Fkg. 10 



Gulling 

QiPftos for |hr processing of 
Elasfiollan should be ta^a, to srESura 

P'/oid sinN mefk*. Critical- sh^ar rsfe 
is 2500G£r\ 



Runner cross section 



tar 

ufrfavowteOio 




beat 



Fig. 11 



rrocessing 

Injection Moulding 



Mould; Design 



j 



spare, diaphragm rtng and fCm 
gatos. Smato ports mm steo be 
IfT^Cted thsough pin gates* 

SiAfflariitefliTtes iP© not recusm* 
roencted becaia&a di lfoa high Elastic- 
fly and posstotfa shear d^rad&tcofi of 
ISto frontal, Ifc&MlvEtegtoBtf - 
gnpdes ane especially profit prtftb* 
fenfls vwth Eft^a type oil fjata. 

Venting 

Air masi bo aKe .to escape easily 
jmm tits mould cavlifea during fetjed> 
fen? of atid rnift, 86 pflBMMf Min* 
omsMi aircay^nff bum mgrte, V&n J 
dtsnnsfeoS 0.02 tod».©5 mm In depth 

at inserts and at pfe»&, 

MouNI Surface 

To (oclikfato ^emo^idtng, paflicuiirfy 
whesu pigee^sirtg the sOftar 
BastoEan ^mtim t mmm ©urtaseo 
with o roughness beig^l of apjsrax. 
25 Ka 35 (tin ara rSCOmmi^tfafiL 

Relished aits cAraTO-pated psusj 
•surfaces toss suitable, since, 
especially wrth uia caller giaifcs, 
may promote sJndfcng ©f ifce-parte to 
-the mould -surfacfe; 

Dctnokildfng 

Hie fisKBrfffly of Etasloiran cn the 
tema Shore h&ftffta&s rango tiliows 
Qi^te iorp iindemil^ Experience 
stiBws-liRait chorwernt <wQin&Mteh>« 
ine of M*an m\ teod to 
per mwent defer rnalapri. 

to fggtibte-iree dotftauSdif*g. ejBC- 
torn shstf d Oe tvvo 10 throe timm 
iWW%r Ihtoi tef hartfef theiiflO- 
iSasUcs. Thsy should to provtated' 
wish veniiing gamete, to prwpni 
w&uum during deffltMltCnsi. 

Mould "fempepatuine Contrpi 

A good mmjld tampGrtUure contra 
^GEffife esssifi6l# te? pf otfttctortdl 
high-r^alily moyicflngSi MouWttWH 
peraiure Has am &tftoenc&cn otfrfera 
cpa% tfttlntaga and distortion, 



Recommended typoo of flat* 
for Etastollan 




DC 



DC 



fling gale 



Film gate 

Fig, t3 




Sprue gate 

Pig, 14 



kfouftj lemfMEratu'ira mop vary from 
8S 5© 70 D C« ttep^ndinfi 6« iho 
OasrcCan gsadte and lype of 

Passes dittortasn of M*e moulded 
parts- con be avoided by v&f$n§ ihe 
temperatea in mtift had' of ite 



luotsooiiiy 



Injection Moulding 



• pate dffjfln 

tot roeii tOTmerd&r^ ntjceiigf* 
pr^s^w. itching pressiro.- 

Total shrlgtka oe Is a *e&u!l cri rnpuidinq 
^fgnkgy ag imdo Qift'Shfirttea fta which 
occurs not onfy^ft^ armgd^J. bat 
also during §onger4lrm storage at 
I ho parti, 



Rjf SMS reason f3 i$ diilicvllto pwUct 

Fig- *5 sfrigtes lQ3aJ sUnft^iga fei 
um^ntercocl faasfctfJart ^radtes m 
mkttm 1® waft IN«knjfi^aftsl Sto© 
hasiirse&s. 

Depending en aioss fi&to esfltQrrt 

gratfes show shrinkage- of 0,05 to 
0M% tfi Itewdif seti^r* gM Bf0, t to 
0,§% ira^srssi to filgw 4if melton 



Shrpnk»go in relation to ws« tMekn&ss 



hardness- ?$ S&sn? A 




14 



ftg. tS 



inserts ran fo& msutelad-iii wlteufc 
drffeiisy, Hewi^r, to fftte purpose. 
ECMt&l&in gratis vwtftoua Itrbsieattt 
lira j^teftfedl, 

Metal inserts mmt be Free from 
grBam airtd: should Have laatunes for 
irocbanictf onetofaga sue* as 
istfa*, unitefcuis, krtasrtod gfoavescv 
Micros, 



Bonding may bo iut\Mr improved by 
1& 1$ ih^ijp^ Ho tonpfctf itsfii insert** 



rrocessing 
Injection Moulding 



Special Processing Methods 



melgrials mm EUsteNam 

Mutticcmpononl Injection 
Moulding 

In^tifcfl imcateng ©I Eta^offem -Anti 
good tondiitg whftsuL u$ir*g a#cfr« 

incompstl&iG vvish EtestdKm. 

Sandwich fnjoctfoit Moulding 

Ttes Is a spccioa method of muSEcora* 
ponem* in|3Cttotfi moglkEng vti'mm 
a cum Dcmp&mni as comfairtsd with 



and virgin jpiflos &s mm s*Sn, 

Gas SnjoctiOn Moulding 

to «!$ tn #*ift£c#e sbusiar I© sandwich 
irauSdingL Gas is masted m sof@ 
Gnil^ftfi&sW for we^hl redkcctton. 



Tro*ii?r& -Shooting quidftllnes 



Timiblo shooting guid&lfotiS 
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QuDss/fcfeti siirlaoca 
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Extrusion 



Ma&hilno Oosif 



DlBgntrnmstlC view Of a thrcfr-Mction screw 




Rg. li 



SikqI^SC^IW sxf radars with a cam- 
prasstan rato erf 1 :2 s le t A preferably 
1 Q AS, « i^omjstwded tor 
processing qE EEnElfllten- 

Cfcr e^MrrfsiTO s^ows thai imrg& 

£5 c© 30 to meal su&tabie. 

eemffluouu, wnsiiani pliicti erf 10. 
Tte rodiot citoraitw totwoen screw 

For prcK^Sftsg- Qf Eld$laihlA fSfculSt* 
t&sTO sctewa tester se^v^ 

OuHahfc. StftOri eerttwS viftH a W§h 
eompfss&ef* fall© are urftawlteele, 



Barrets win d gTOOvati fooding zorm 
and pf&vi^e ths l^ic^ing bem&fim 

• ''sm pflKfad pressure- kinrd«up 

ttpoovtA feeding mnm m «, 
eostog is nec-sgsQfy, it te 
adu&$$b3e l£j a screw wifcH n 
mixing utfUon, to araaf to wvi 

mixing -BeeaidtefifiCulfl. ftoivew*; 
tm tittbflitKl » weld sSea* 



Roiatton: screw dlemoter - flight depth (feeding mho) 



I 
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Scrow &w\Bm pasty 



Rg, 1? 



pae&s Is fscomme^dacL ©Dad 
tragus tiavB been ^ealined torn -a 

Combination dl fcwO MflMTO Of 400 
mssftfoiv'as feaeMng ptos and Iwg 

scwnamay "be neowaary I er eortaw 

D$£$n£mg on scrfw diftftOtOf 
typd -of die, l»ak@* pieces e^uM 
riav© teles- of 1 ~5 so 5 mm tin d^mefe 



Brtns«on of Ihenroptastle pgfy- 
ur©fchai$B fficplfM * mora powerful 
motor tfionfor other thoftnoptatlo. 

orittrewdnlfPr 

Mast praips fm$ www wfleewiu! 
i'ot-cofttimiQuSfmft tew. 



PfOcessJno Temperature 

thB tal&wirtg terripetftare raisgss, 
^Msli ere dependent on lire hwf- 

racommsncted!: 



ScrrfrW SpMicd 

Sins© therniojrfasipz potyureSfcares 
are sh^^ertsfrMo, -wcostiiflHy ft^hi 
§er aw sseecte ms$ lead s& a ractue- 
lien cn product prop^rtes. 

'fig. i& dhows lire re&to of max. 
lanp $p$9d to screw dlaratetar* 



I Rtrcemmamtod temperatures for precoSSftlg ^ *C 
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Adapter 
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140-175 | 


560-175 
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160-TS5 


TStaflSA ! 


160-200 1 


S 75-200 


17S-20S 


170-205 




170-210 ! 


200-220 


1 95-215 


190-210 
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notation: max. *ef*w &po*4 - *erow diameter 
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mm. tetmrn^mMl speed 0. 15 mte 
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Pig IS 



Mot! Pressure 

Melt pressure is ti*ap#ridtem an iho 

met! lnnypwBitUfe. Norrnsilfy 
maaimyira pressure a* th» a*daf3l«f i& 
300 mr. howouon p©$ks of up 50 
1 ,000 to am occur at slart-y©;. 
Thus Jor safety 81 start-up, avariabte 
sctraw drive Is ifccoromariciad*, If 



©waning of the Extruder 

Vffim changing of after «we«ii 
d W of continuous ©panstor% stow* 
yigmtf the -extruder is rwornmandetiL 

^o^p^pViefiQ m which 
(^quirfi Wghpr prcscassirig t^mpei^- 
mm, &mm\wfiM far thfe purpose, 
in edditloru it somaiirnes wes- 
!5®ryto uses pyfaiog ocmpourKl, 



To vrmw & consign rmti flow, it i® 
important lo op&mts %vith narrow 
cro»-B«c*ow end lo #^o*d daod 
spots .in She dte, Thl$ will causa 



in all ©the* «^§pecls» QiM^inBS tar 
Head dfts^n are ths same as for the 

fig, 19 shorn oxawpiss of typical 



Wfira and cable sheathing dies 




Pr#5SW die 





j2H 



Po* esK(rv5ipn lutes ana fmJftn, 
cfes with a roi&t&ety tens tend an* 
r§c0mma^te& Thb reduced tits 
alfesaea, iftu&fwmilting a 



ttftotam «Mh3*g& land IdrigtN 
should M two to tear times nozzle 



■ftitie extrusion dlfr 

EhCfyeuah B6dj 

■v 



Spider Pai tecuppfift 




fig.. £0 



Fn^hty gxtrutted lifter moplastle 
mgttlrsftgtti lifcergterepspne 

S@ di5t@fltefi- IHhiS neOg§$iB&1AS &ftec« 

coding- The- waiet bain shoywi 
cfeso up m the 6^mdi3f fcsad. 
CfcJed uteris pnarifetrrfid.. Pnstesti Si 
GKfsng battis a filing line writh 
§pray eiasSQO te suittftie, 

Ths fenQlf! #1 «otaB> required 
tor Bastoaan &rpcte$ getrteraffy 
pecasf& stte j£q^ire;msri! te? alter 
tfiem^lofltitt. Th$ teagtfl ctepsrids 
on* lha gsstd® ol 5 BFidtetiai. GftTutfoie 
shape and scc«l©n, Qird hmttarff 
speed* 

aqtrve oali&ral&ft Of therawpletflBc 



Calibn^iioni devices as drawn in 
ffta0i«nmaice view tn Fig. 21 ass 
suiiaibfe BbMppoiitheextniArte-. 

ft ^ssen^33 id pfttvffi&a luSrfeof^Q 
libit ©{ water teetwe&n w»e sumacs of 
Ihg eKtiudateartd the edi&ttktlitg cil@. 
This ££&ji aditoved 6y a water 
spray ring tooted (refers «hs ensry 
teste lha tmtfa 

22 deioi&ts use ^isywiof -a tubs 
eKtiUfifon lin® to feaeteCan, 



Calibration did 



Ftg. 21. 



Cooing tatfo for tube extrusion 



Cee&tg tf-isei 'tank Vd&rjm tank f^ 1 ^** 3 ** 




F 10. 22 



Tubes and Profits 

tijb&& and p*«3if£$ mi m&uly 
o&if y^ad hei-iwrtially. i^vksvei^ mn- 
waited tuftg£„ e.g, firg-hese- ^rrtaigs, 
aro pDnora&y vatftealiy, 

it is KMeawry t© supis^iiwp&ttfta 

assist ^ap& stability tor teitow 
shapad ft is rBCaBtsrmend&d to us© 

vacuum ; 

TH§ guida rsfiofs iff im craiing bath 
5hffya.be fniisted to- Ite shape el 
the extrudBte. 



Sheathing 

Sheriff g ttf cair!ss, hasBS, ate. is 
earftodaul byusingAC«assheafllli£« 
iFig. $3p, equipped w4h 3 ptgsstireor 
fabti d;0 isiie BQ* 1 ft. The i^iter-con* 
which be sn&alheci mu&i B*oiy 
ma Wee tern grease, if* effk-r l& 
ov^mJ b3st8f aigi oilier erirustairt and 1© 
ifjfeU'e gfiM banding.. 



Diagrammatic view of a crosshead 




Film 

Special- BftBlaiiprt graces Mm suil- 
atiSe fer thb© munuf^shjm oi f blown 
mm. 

Fig. 24 show, m diagrmtfewite torn- 
o Mm blowing head-. 



Diagrammatic view 



Mandrel 




Pi g, £4 



Rims dl pfs^^tT wall'dtickmoss cerate 
sraducsti by thi tot Dtiajsksn 
proc^ using a sheet dj® jseo 
Fig. 2S]mimigl^xin*^^^4id!®ara 
suitftbter 



Diagrammatic vlow 
of a slliNiC did 
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Stow moulding 

BiCftV fl^y'ktetf artfcito can t>e tf^an- 

moulding mitahiiGS* 

iifnpiwQ eo» damsui'dlnfl, 
she usa of & ntau^l (hill) foughenad 

mondsd, Waif thtekniss^eonifOl ift 
ng&kssory tooOfVipMsBtef'Of eiongi)' 
uan«f ifm pattern, % IB srs^j 
iorpeda head fertfow moulding. 



Diagrammatic vMw 
of o torpedo mm 




Fig. 26 
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riuircdaiiiij 

Extrusion 



pedal Processing Methods 



bb fftr ■BtostoBafts 
Co**tro$loii 

la Bdhdeve* a ratriblnaftiOffi OS pitiper*- 
m& Qf dif UffiAt «hcriiw0iaai*e» iamb 
eeeeessins step. 

For bsfl&ftg m*mm mawrwte h%*m 
to be oon^pataWe. CompeiibiDty can 
rfrffer between ElasB tflan elfier and 

estortysmi. 



Tttenmoplastto Foam Extrusion 

far weigh! reduction and to achieve 
special pfpp^nfes. 

Jwb meiftocia are 1 applicable; 

oi -the nroll by ocfdiifonof esjxsnd* 

aai/ude^ foam ctera3% batvvi»i 
OA and 1.0 g^m 3 Is atiafosbta, 

el by ir^ecUon of gastale the 
ttdiudd* Ftom density balaw 
0,4 qmm£ is flliwf Tfto 

oi foaim e$attoiled ty 



TreuMe ShoeUirm Guidelines 
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Trouble shooting guideline 
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bare® proved successful foribfi bond* 
trv0 of finished and semifinished 
Ba^ii^ pins: 

frifect ton wiftySSfcf P&rfsr am mainly 
bandad-by hot plttfe ilttr««nic . 
Char-dor types}, tdgh frequency* o? 
friciloti raiding. 

&mti'tmteh& parts and prdfttes 
hot plate- or frteUon- wording is 
u$#d as w§i* os tot f as wg&Js& 

F©r Mms bes* results an© oaeMevcd by 
thermal seating, boot impulse 
wftidtng or hlgb frequency 
wtftdlns* 



Dooism fpf ffta w©fd etrengff* ore: 
iba toinporatuifo whteH Wto 

sirffldBftl llpwoF ElaMollas*, am iho 
pressure which gewalea the snglfr 
flow and $t a&ig qt 1he 6 we lay^m 
The priassfcir© alsopm^sas slabitaa- 
tion of ifco wtfkflng during settsrig 
time:. 

IP all welding ©parmoons. pnMsion 
must; ba madt te tha- s*fcr aefcsr* ef 
gaass 4seo pa§& S, Health & Safety 



□ 



to onfcr to ia&StQ!© binding i\ h 
tmcmmmi^ to EteateBar* 
grades wiihoui lubr^cam .. 
RByuirttiafte tossed afes-iic adh&- 
mm ti&m proved -succonM *n tho 
bonding of ElasJdilan paria. E&aay 
resin i&iM&ta cm used for bw#ng 
to -fltfitafiB 43fd tflJW bard mafer lalS, 



WQ sterns tor ibis purpose, 
to undertaken MOtttMttl*Q, 



ftimfetg ai^ pointing an? possible 
grades urn us£& 



Suilabta pr^Stog and i^ifflEag 
systems ottered^ pacnt and dy© 



it i air i in 111 iy 



Machining Paramotars 



Owing to the ewpeplhwal' toughness 
and au&r eiranglhi of fStomtim t 
erutcHtntno to r>o3 wtihc&al problems, 
pug mif* <tep$nd$ on the haiifrig&s 
«r ite materiM io to& madiiiies. with 
ail tests U5€tf lar mocli&iing 
Elasisilan, cam i3iau!d h& iafcfn I® 
smamitwA cultfng Mgmam 



\b mj-ichMng ElssloUari, taflsesstoe 
gwaraitafl 61 heat sho^d b§ 

fw cooling by ewnpmssed air ©r 

The teHtew*ng table gfm reeem- 
rrt«sf#d vatfues Ice machining 



Parameter* far machining Efe&tollan 



Timing 


MJIIng 




Grinding 
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j Seeing a**gte x PJ *5-flO 
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so 
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^ Gutting spaesi tOCM&GG 






3C5-SOrn/s 


Rale of ari^nes 0.1 

rrWt/r 




0 01-0.04 


grinding 


Depth of out a (mm] ft I S 
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Centre nidius rlmm] 
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Thd KSS.SS. 

HM 


HM 






Drilling!? HqOow d?ili a twtgl -drill, |Q0tfi f^t^-milb 


*m cutset 




Crtndimg: <atairafing wh^ci wih open stfu^ture tod tow wtfnew: 
hdgh pomtt type (gr^ m& SCM&j* 


TsbteB I 



Dri God) hdew generB%' turn oul la be 
gmait&r ihan IM f&ffljftat mtmmm of 
the dfiii, Fo* guatoiesup iS Sft§*o 
A. ilia rsduc**pn In diameter's crowd 
4-5%, AS a ni£§, MHSdw driOs prta- 

ce holes with greater tf^or^eral 
accuracy 

Ourutg : ttfiitng etfitcueni; e&ecina te 
fw^meraSedand thedriB &hoyfd b© 



Mcscnming 



Turning 



\n mxMrio mdim CWiSiteg; feiees msd 
teat, tools used tor tunning should 



Milling 



m&mj&'i wiping cullers msy fee ysisd 
fe* Sca&toCan. WNrs Ctfifl&r he&cte 



Cutting 



J 



Cutting itotes with «toee ptoft snd 
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B&fiQW&n pofts may be gTOand. 

©rtmtNa wlt&efe $3i&uicl not ha too 
wkte 10- pveflt 0«rtioai!^9 at tfto 
griftG&ig poErit (m«. 20 irai^, Coollrtg; 
Is asiranfcagecMJs and will pcnttil a 
Kgfter grlftdfoif speed, 



iPtrncfrlngi 



v^itl depend on material hardnisa- 
Fig. 27 showsths results ©[ Sla^tplstg: 
OH soft urtd hard 1 teslete iw®& 



Results of -ttunplns 

Soil 



wucJiiiy ivianeiytfrneni 
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Brew moulding . 
Bonding 



QAtaatlan . 
Circuiting air even . 

Gomtrwaan — 

Colqurtiig — , — 
Coo^g— — ^ — 
Cut ting. 
Cycle time. 



Darnoutding « 

Disposal 

Df i tog 
Drying 



- drying parameters . 



- cabbtvUon . 

- cooling 
~dAdfeftfiiv 



- processing ^ 



« Mm moulding 

-fdm ^..^ L „, 

- profiles . 



- shealhing „ 



film --r-,,.^. 

Film production , 
RighB dsptii - 
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Hfcafch and Safer/ pi wrorfe . 8 

Hol<En& fum$m 1 1 



IniecUoo modeling 

- machine dei ign ^ 

- msulEf design — 

- pgipcBsging — 
« shrinkage — 



kijeaiofi speed 

fcnserts ,, 



- esiruglon - 



MecMnifig- 
MKrtp— 



Mou^ddasig^ 



Mould surface 



MuiH-compomeni 



ftttvitMMfteni 
Processing 



~ injection moulding, 
Pushing 



„S, is Ouatriy mawag«^flrti 
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Ssndv^h moulding . 
Screw configuration 



- extrusfort . 

- election moulding , 

Screw lirghi daplii 
Screw spocd 
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— injection root$dmg 

ShiEsalhirifl/C'aWe scathing » 

Shrinkage — — , 

Spedal tmcessiAa fratfiadis 

- e**ru5ion , . — 

injtJC lion : 
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Sprue gate . 
Storage— 
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13 
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«r drying ■ 
— e^truston^. 
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- iflgKUQn. moulding tQ 

TtefrrupptasJto teaan extrusion 22 

Traotfte sibling (pifttoliMS 
w extrusion „ - 



* InfeCUvn moulding _ 
tvbe/Hoac gwoducitori . 
Utrralng 
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Elastogran is Polyurethane 

With top quality products, a reputation 
for good customer service and contin- 
nous progress and development, 
Elastollan has secured a firm position 
in numerous markets. 

We want to share our know-how and 
experience to contribute to your own 
success: The versatile Elastollan is the 
ideal material to fulfill your require- 
ments. 

For further information, the following 
detailed brochures are available upon 
request: 

• Thermoplastic Polyurethane 
Elastomers: Elastollan 

• Elastollan - Product Range 

• Elastollan - Material Properties 

• Elastollan - Electrical Properties 

• Elastollan - Chemical Resistance 



Elastogran GmbH 

European Business Management 

Thermoplastic Polyurethanes 

Landwehrweg 

49448 Lemforde 

Germany 

Telephone ++49 (5443) 12-2500 
Telefax ++49 (5443) 122555 
e-mail elastomere@elastogran.de 
www.elastogran.de 



®= Registered Trademark of Elastogran GmbH 



a -BASF Group 



Elastogran 
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The data contained in this publication is based on our 
current knowledge and experience. In view of the many 
factors that may affect processing and application of 
our product, this data does not relieve processors from 
carrying out their own investigations and tests; neither 
does this data imply any guarantee of certain properties, ^ 
or the suitability of the product for a specific purpose. 5$ 
Any descriptions, drawings, photographs, data, 9 
proportions, weights etc. given herein may change ^ 
without prior notice and do not constitute the agreed ° 
contractual quality of the product. It is the responsibility g 
of the recipient of our products to ensure that any u. 
proprietary rights and existing laws and legislation s 
are observed. (02/05) N 
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